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A New Fructofuranoside from Helwingia chinensis (Cornaceae) 
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Abstract: A new fructofuranoside , together with ten known compounds were isolated from the EtOH extraction of the aerial 
part of Helwingia chinensis . Their structures were elucidated to be 2 - O- ( E)-caffeoyl-3- O -(3, 5-dimethoxylcoumaroyl )- 
a-D-fructofuranose (1) , 2- OB-D-fructofuranosyla-D-allopyranose (2), liquiritigenin (3) , 4 -hydroxy-2, 3-dihydro-fla- 
vonone-7- O-D-glucoside (4) , daidzin (5), apigenin 5- O-glucopyranoside (6) , apigenin-7- OB -D-glucoside (7), cou- 
maric acid 4- OB -D-glucopyranoside (8) , glucopyranosylcaffeic acid (9) , 9-hydroxyglutin-5-ene (10) , diosgenin 3- OQ- 
L-rhamnopyranosyl (1 — 2 )-[& -L-arabinofuranosyl (1— 3)]8-D-glucopyranoside (11) by intensive interpretation of 
spectral data . 


Key words: Helwingia chinensis; Cornaceae; Fructofuranose; Havonoids; Antibacterial activity 


Helwingia chinensis Batal (Cornaceae) is distrib- leaves and the bark are ingested for treating skin in- 
uted in the western and southern regions of China, for flammations (Zhonghua Bencao Bianweihui, 1999). 
example, Gansu, Guizhou, Hubei, Hunan, Shanxi, The aerial part of this plant has long been used to treat 


Sichuan, Tibet and Yunnan (Song et al., 1990) . Its dysentery, hematochezia, swelling, etc (How, 1997) . 


flowers and leaves were edible, and a decoction of the Our previous investigation of the plant reported the iso- 
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lation and characterization of three new triterpenoids 
(Lai et al., 2003) and secoiridoid glycosides (Lai et 
al., 2006) . In continuation of our work on this genus, 
a new fructofuranose and ten known compounds were 
isolated from the EtOH extraction of the aerial part of 
Helwingia chinensis . Their structures were elucidated 


by intensive interpretation of spectral data . 


Results and Discussion 

Compound 1 was isolated as an amorphous pow- 
der, showed the molecular formula C;; Ho»; Oi based on 
the [M-H]' ion peak at m/z 547 in the negative FAB 
mass spectrum (MS) and NMR spectral data, which 
was confirmed by negative high resolution (HR )-FAB 
mass experiment at m/z 547.1438 ( [M-H]' , Cs Hz; 
O, cald . 547.1643) . 13 unsatuated degrees and its 
"C-NMR data showed the presence of two phenyl 
groups in the structure of 1. The " C-NMR and DEPT 


experiments indicated the presence of two methoxyls, 
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two methylenes, twelve methines and ten quaternary 
carbons . In the’ H-NMR spectrum (see Table 1) of 1, 
a typical ABX aromatic proton system at6u 7.14 (1H, 
d, J=8.4 Hz), 7.23 (1H, dd, J=8.4, 1.4 Hz) 
and 7.43 (1H, d, J=1.4 Hz) and one transa, B- 
unsaturated olefin atOu 6.87, 8.01 (each IH, d, J 
= 15.9 Hz) were observed, which suggested the pres- 
ence of a ( E )-caffeoyl moiety . This was confirmed by 
the HMBC experiments based on the correlations of be- 
tween at Ou 8.01 and 6c 123.6 (s, C- I), 111.4 
(d, C-Z), 115.4 (d, C-8), 167.9 (s, C=O) 
(see Figure . 2) . Moreover, its ' H-NMR spectrum 
contained another set of signals of a trans, B-unsat- 
urated olefin at6, 6.71, 8.12 (each IH, d, J= 15.8 
Hz) and two aromatic proton signals at Ôn 7.13 (2H, 
s) . The carbon signals at6c 166.9 (s), 149.3 (X2, 
s), 146.7 (d), 140.6 (s), 125.2 (s), 115.3 (d), 
107.0 (X 2, d), 56.5 (X2, q) showed the presence 
of 3, 5-dimethoxylcoumaroyl group . This was confirmed 
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The structures of compounds 1 - 11 
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Fig .2 Key HMBC Correlations of compound 1 


by the HMQC and HMBC experiments based on the 
correlations at6, 3.86 (6H, s) with c 149.3 ( X2, 
s), 04 6.71 withOc 125.2 (s) (see Figure) . Except 
the above mentioned evidences, six carbon signals were 
present at6- 105.0 (s), 84.9 (d), 79.6 (d), 74.2 
(d), 65.9 (t), 63.5 (t) . The presence ofa -D-fruct- 
ofuranose was identified by compared them with that of 
literature (Leslie et al., 1980) . 

Long rang correlations through ° J in the HMBC 
spectrum (See Figure 2) at6y 6.50 (IH, d, J=7.7 
Hz, H - 3) withóc 166.9 (s, C=O) indicated that 
3, 5-dimethoxylcoumaroyl group located at C -3 . The 
weak correlations between at6, 6.87 (1H, d, J= 
15.9 Hz) with6- 105.0 (s) showed that ( E )-caffeoyl 
moiety was located at C - 2 . Based on above mentioned 
evidence, the structure of 1 was identified to be 2- O - 
( E )-caffeoyl-3- O-( 35, 5'-dimethoxyl )-( E )-cou- 
maroyl-o-D-fructofuranose . 

Compounds 2 - 11 were elucidated to be 2- OB-D- 
fructofuranosyla-D-allopyranose (2) (Hongh et al., 
1986), liquiritigenin (3) (Tsutomu et al., 1985), 4 - 
hydroxy-2, 3-dihydro-flavonone 7- OB -D-glucopyrano- 
side (4) (Shuf ts et al., 2000), daidzin (5) (Park et 
al, 1992), apigenin 5- OB-D-glucopyranoside ( 6) 
(Martin et al., 1991), apigenin-7- OB -D-glucopyrano- 
side (7) (Wang et al., 1990), coumaric acid 4- OB - 
D-glucopyranoside (8) (Cui et al., 1992), glucopyr- 
anosylcaffeic acid (9) (Cui et al., 1992), 38-hydrox- 
yglutin-5-ene (10) (Antonio et al., 1987), diosgenin 
3-O4-L-rhamnopyranos] (1 — 2 )-[Q-L-arabino- 
furanosyl (1— 3)]8-D-glucopyranoside (11) (Xu et 


al., 1988) by NMR spectra data and compared with 
the report in the literatures . By the paper diffusion 
method (5 mm diameter) to assay their activities of 
against Shigella flexneri, S. dysenteriae, S. sonnei, 
Mycobacterium tuberculosis, Qt -Hemolytic sterepteococcus 
and Streptococcus pneumoniae, compounds 1 and 6 
showed weak activities against S. flexneri and M. tub- 
erculosis in agar diffusion assay, respectively . In this 
paper, we describe the structures elucidation by various 
NMR spectra analysis . 


Experimental 

General experimental procedures 
taken on a SEPA-300 polarimeter . FABMS data were obtained on 
a VG AutoSpec-3000 spectrometer . 'H-, ^ C-, and 2D-NMR 
spectra were recorded on a Bruker AM 400 NMR and a DRX-500 
spectrometer with TMS as internal standard . Silica gel (200 - 300 


Optical rotation was 


mesh, or silica gel H, 10-40 Um) for column chromatography 
(CC) and silica gel plate (GF254) for thin-layer chromatography 
(TLC) were obained from the Qingdao Marine Chemical Factory, 
Qingdao, Shandong Province China . 

Plant material The aerial parts of Helwingia chinensis 
were collected in Xishuangbanna, Yunnan, P .R . China in July 
2002 (Lai et al., 2003) . 

Extraction and Isolation The air-dried aerial parts (40 
kg) were extracted twice with 95% EtOH at r . t . and the frac- 
tions were described as in the literature (Lai et al., 2006) . The 
fraction B was rechromatographed over silica gel (200 - 300 
mesh), eluting with CHC: MeOH (99: 1 to 10: 1) to afford 
compound 10 (32 mg) . The fraction D (3.1 g) was purified by 
repeated CC on silica gel (CHCl; MeOH 50 1, 30 1, 20 1, 
10 1) and then Sephadex LH-20 eluted by MeOH to give 1 (12 
mg), 3 (16 mg) and 5 (24 mg) . The fraction E (1.9 g) was 
purified by CC on silica gel; CHCb: MeOH 20 1 to 4 1) and 
then Sephadex LH-20 (MeOH) to give 4 (28 mg), 6 (38 mg) 
and 7 (57 mg) . The BuOH extract (15 g) was fractionated by CC 
on silica gel (200 - 300 mesh), CHCl; MeOH from 20 1 to2 1) 
and then RP-18 ( MeOH-H; O 6 4 to 8 2) to afford the compounds 
2 (1.2g), 8 (19 mg) , 9 (325 mg) and 11 (14 mg) . 

Antimicrobial activity assay Inhibitory activities of com- 
pounds 1-11 against Shigella flexneri, S. dysenteriae, S. s- 
omei, Mycobacterium tuberculosis, Q- Hemolytic sterepteococcus 
and Streptococcus pneumoniae were determined by the paper disk 
diffusion assay on agar plates as described ( Wang et al., 
2003) . Only compounds 1 and 6 showed weak activities (6 mn 
disk) against S. flexneri and M. tuberculosis, respectively . 
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Table 1 The ! H-, ?C-NMR and 2D NMR spectral data of 1 in CsD;N (500 MHz and 125 MHz, 6 in ppm) 


No. 6, (Multiplicity, J in Hz) 
1 4.32 (2H, s) 
2 
3 6.50 (1H, d, 7.7) 
4 5.46 (1H, t, 7.5) 
5 4.78 (1H, m) 
6 4.57 (1H, dd, 11.8, 3.9) 
4.64 (1H, dd, 11.8, 4.8) 
r 
2 7.43 (1H, s) 
y 
4 
5 7.14 (1H, d, 8.4) 
6 7.23 (1H, d, 8.4) 
T 8.01 (1H, d, 15.9) 
8 6.87 (1H, d, 15.9) 
9 
L 
y o 7.13 (2H, s) 
y.s 
4" 
T 8.12 (1H, d, 15.8) 
8 6.71 (1H, d, 15.8) 
g 
OMe 3.86 (6H, s) 


Chinenicside B (1): white powder, Co; Hos Oi , negative 
FAB-MS m/z (96): 547 [M-H] (100), 532 [M-16 ]* 
(23) , 255 (46) , 223 (18), 177 (17); negative HR-FAB-MS 
m/z: 547.1438 ([M-H]' , C4 H5 O; , cald .547.1643) ; ' H- 
NMR and " C-NMR (see table 1) . 

2- O-B -D-fructofuranosyl-a -D-allopyranose (2): white 
powder, C; Hz O,,, negative FAB-MS m/z (96): 341 [M 
H]` (100), 293 (7), 127 (12); ‘H-NMR (CD,OD, 400 
MHz)6: 5.20 (1H, d, J=10.6 Hz, H- I), 5.07 (1H, d, 
J210.6 Hz, H-1), 5.15 (IH, d, J=3.7 Hz, H- 1), 
4.81 (1H, dd, J=5.3, 11.9 Hz, H-6), 4.42 (1H, dd, J 
=2.0, 11.9 Hz, H-6), 4.77 (1H, d, J=10.2 Hz, H-6 ), 
4.52 (1H, d, J=10.2Hz, H-6 ); " C-NMR (CD,OD, 100 
MHz)6: 62.1 (t, C- I), 104.1 (s, C-2), 77.0 (d, C- 
325 74.3 (d, C-# ), 82.6 (d, C-5), 62.2 (t, C-6), 
91.8 (d, GT), 71.7 (d, C-2), 72.9 (X2, d, C-3, 5), 
69.8 (d, C-4), 60.5 (t, C-6). 


Liquiritigenin (3) : yellow powder, Cis H5 O4 , EI-MS m/ ' 


z(%): 256 [M] (100), 239 (7), 228 (12), 163 (17), 
145 (22) , 137 (73), 121 (95), 110 (41), 101 (55), 85 
(40), 55 (70); 'H-NMR (400 MHz, CD,OD) 6: 2.75 (1H, 
dd, J 22.8, 16.9 Hz, H- 3), 3.25 (1H, dd, J= 13.6, 
16.5 Hz, H- 3), 5.55 (1H, dd, J=2.8, 13.0Hz, H-B), 


6c HMBC (H2 C) 
65.9 t C-2, 3 

105.0 s 

79.6 d C-1,2,4, € 

74.2 d C-2, 3,5, 6 

84.9 d C-4,6 

C-4, 5 

63.5t C-4, 5 

123.6 s 
111.4 d C-I,3,4,6,7 
149.0 s 

151.1 s 
106.8 d C-rI,3,4d4 
116.7 d Gals 2 4.5 7 
145.8 d C-r, Z, 6,8,9 
115.4 d C-2,1,7,9 
167.9 s 

125.2 s 
107.0 d C-T,6 (Z), 7,4,5°,7 
149.3 s 

140.6 s 
146.7 d C-rT,2,6,8,9 
115.3 d C-T. 7,9 
166.9 s 

56.5q Q4. Si 


6.80 (IH, d, J22.0 Hz, H-8), 6.88 (1H, dd, J=2.0, 
8.8 Hz, H- 6), 7.21 (2H, br. d, J=8.6 Hz, H-3, 5), 
7.58 (2H, br. d, J2 8.7 Hz, H-Z , 6), 8.16 (1H, d, J 
=8.8 Hz, H- 5); " C-NMR (100 MHz, CD, OD) 6: 190.4 
(s, C- 4), 166.5 (s, C- 7), 164.5 (s, C-9), 159.3 (s, C 
-4 ), 130.2 (s, C- I ), 129.5 (d, C-5), 128.7 (X2, d, 
C-2,6),116.5 (X2, d, C-3 , 5), 114.9 (s, C- 10), 
111.5 (d, C- 6), 103.7 (d, C-8), 80.3 (d, C-2), 44.4 
(tz C37- 

4-Hydroxy-2, 3-dihydroflavonone 7-O-f-D-glucoside (4)[] 
yellow powder, C; H2 O , negative FAB-MS m/z (96): 417 
[M-H]' (64), 403 (16), 385 (5), 357 (8), 325 (100), 
311 978), 293 (12), 265 (17), 156 (4), 80 (14); ' H-NMR 
(400 MHz, GDN) ppm: 5.54 (1H, dd, J =2.8, 12.9 
Hz, H-2), 2.94 (1H, dd, J=2.8, 16.6 Hz, H-P), 3.2 
(1H, dd, J=13.0, 16.6Hz, H- 3x), 8.20 (1H, d, J- 8.7 
Hz, H- 5), 6.94 (1H, dd, J=2.0, 8.7 Hz, H- 6), 6.85 
(1H, d, J=2.2Hz, H-8), 7.52 (2H, d, J= 8.7 Hz, H- 
2.6),7.40 (2H, d, 28.7 Hz, H-3, 5), 5.70 (1H, 
d, J=7.4 Hz, H- Y), 4.58 (1H, J= 11.8 Hz, H-6), 
4.34-4.44 (4H, m); “C-NMR (100 MHz, GDN) 6 ppm: 
190.2 (s, C-4), 166.7 (s, C-7), 164.5 (s, C-9), 158.9 
(s, C- 4), 133.4 (s, C-1'), 129.5 (d, C-5), 128.3 (X 
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2,d, C-2 ,6), 117.5 (X2,d, C-3, 5), 114.5 (s, C 
-10), 111.8 (d, C-6), 80.2 (d, C-2), 44.8 (t, C-3), 
102.2 (d, C- 1"), 78.9 (d, C-3"), 78.6 (d, C-5), 74.9 
(d, 4-2), 71.5 (d, C»4), 62.5 (t, C-6). 

Daidzin (5) : white powder, Ci H» © , negative FAB-MS 
m/z (%): 569 [M+ 154] (100), 415 [MH] (15), 253 
[M-162]; (45); 'H-NMR (500 MHz, CD,OD) 6: 8.36 
(IH, dd, J=3.1, 8.2Hz, H-3', 5), 8.14 (IH, dd, J= 
3.1, 8.2 Hz, H-Z, 6), 7.78 (1H, dd, J=2.9, 8.1 Hz, 
H-5), 7.43 (1H, s, H-2), 7.29 (1H, dd, J=2.6, 8.2 
Hz, H-6), 5.82 (1H, d, J=7.2 Hz, H-Y ), 4.62 (2H, 
d, J211.9 Hz, H-6 ), 4.27-4.45 (3H, m), 4.26 (1H, br 
s); C-NMR (125 MHz, CD:OD)6 : 175.8 (s, C- 4), 162.4 
(s, C-7), 159.2 (s, C-9), 157.9 (s, C-4),153.0(d, C 
2234. 131.1 (d, C-X , 6€ 04, 127.9 (d, C-5), 125.2 (s, C 
-I ), 119.3 (s, C- 10), 116.4 (d, C-3 , 5), 116.1 (d, C 
-6), 104.3 (d, C- 8), 101.9 (d, C- 1), 79.3 (d, C-3"), 
78.5 (d, C- 5), 74.9 (d, C-2), 71.3 (d, C-4), 62.5 
(t, C-6). 

Apigenin 5-O-B -D-glucopyranoside (6) : white powder, 
Gi H» Oi, negative FAB-MS m/z (%): 431 [M-H] 
(100) , 405 (8), 282 (13), 215 (17), 145 (24); ' H-NMR 
(500 MHz, CD,OD)6 ppm: 7.88 (1H, d, J=8.6 Hz, H- 
2406). 7.20 (1H, d, J=6.1 Hz; H-7,5),7.11 (1H, 
d, J=1.2 Hz, H-8), 6.91 (1H, s, H-3), 6.86 (1H, d, J 
=1.5 Hz, H-6), 5.86 (1H, d, J=7.4 Hz, H- ), 4.58 
(2H, d, J=10.6 Hz, H-6 ), 4.44-4.34 (3H, m,), 4.23 
(1H, br s) ; ° C-NMR (125 MHz, CD: OD) 6 ppm: 182.9 (s, 
C-4), 165.0 (s, C-5), 164.1 (s, C-7), 162.9 (s, C-9), 
162.6 (s, C-2), 157.9 (s, C-4), 129.0 (d, C-3 , 5), 
122.1 (s, C- ), 116.9 (d, C-2 , 6 ), 106.6 (s, C- 10), 
104.1 (d, C-3), 100.7 (d, C-6), 95.4 (d, C-8), 101.8 
(1d, C- 1"), 79.3 (d, C-3), 78.5 (d, C-5), 74.9 (d, C 
-2"), 71.2 (d, C-4), 62.4 (t, C-6). 

Apigenin-7-O-8 -D-glucoside (7) : white powder, Gi Hoo 
Ov, negative FAB-MS m/z (96): 431 [M-H] (100), 415 
(11), 269 [M-162] (70); 'H-NMR (400 MHz, CD:OD) 6: 
8.11 (1H, s, H-2), 7.70 (2H, d, J=8.5 Hz, H-3,5), 
7.28 (2H, d, J=8.5 Hz, H-Z , 6), 6.94 (1H, d, J=2.7 
Hz, H-8), 6.86 (1H, d, J=2.7 Hz, H- 6), 5.81 (1H, d, 
J=7.3 Hz, H-Y ), 4.57 (2H, d, J=11.8 Hz, H-6), 
4.44-4.34 (3H, m), 4.20 (1H, brs); "C-NMR (100 MHz, 
CD;OD)6: 181.4 (s, C-4), 164.4 (s, C-7), 159.4 (s, C 
-5), 158.1 (s, C-4 ), 163.0 (s, C-9), 153.9 (s, C-2), 
131.0 (d, C-Z , 6 ), 122.1 (s, C- Y ), 116.4 (d, C-3, 
5 ), 107.3 (s, C-10), 100.7 (d, C-6), 95.2 (d, C-8), 
100.7 (d, C-6), 101.7 (d, C- 1"), 79.3 (d, C-3"), 78.5 


(d, C-5 5), 74.8 (d, C- 2), 71.2 (d, C-4), 62.4 (t, C 
-6). 

Coumaric acid-4- O-B -D-glucopyranoside(8) : white 
powder, Gs Hi, O, , negative FAB-MS m/z (96) : 325 [M-H]- 
(100), 163 (27) ; 'H-NMR (400 MHz, C;DsN) 6: 7.30 (2H, 
d, 28.6 Hz, H-2, 6), 6.71 (2H, d, J2 8.6 HZ, H-3, 
5), 7.75 (1H, d, J215.9 Hz, H-a), 6.30 (1H, d, J= 
15.9Hz, H-B), 5.64 (1H, d, J2 7.8 Hz, H- ), 4.54 
(IH, d, J=10.5 Hz, H- 6), 4.42 -4.26 (4H, m); °C 
NMR (100 MHz, GDN)6: 170.5 (s, CO), 159.7 (s, C- 
4), 143.2 (d, C-a),130.5 (X2, d, C-2, 6), 127.5 (s, C 
-1), 117.8 (d, C-B), 116.5 (x2, d, C-3, 5), 103.6 
(d, C- 1), 79.2 (d, C- 3), 78.4 (d, C-5 ), 74.9 (d, C 
-Z ), 71.1 (d, C-4), 62.2 (t, C-6). 

Glucopyranosylcaffeic acid (9) : white powder, Cs His 
O , negative FAB-MS m/z (96): 341 [MH] (100), 324 
(11), 179 (26); 'H-NMR (400 MHz, C;DsN)6: 8.04 (1H, 
d, J=15.9Hz, H-a), 7.62 (1H, d, J=1.7 Hz, H-2), 
7.53 (1H, d, J=8.3 Hz, H-5), 7.11 (1H, dd, J=1.6, 
8.3Hz, H- 6), 6.87 (1H, d, J=15.9 Hz, H-B), 5. 
(IH, d, J=7.7 Hz, H- Y), 4.52 (1H, d, J=10.2 Hz, H 
-6 ), 4.42-4.26 (4H, m) ; "^C-NMR (100 MHz, GDsN) 6: 
169.7 (s, CO), 149.9 (s, C-3), 148.6 (s, C-4), 144.4 
(d, C-a), 130.9 (s, C- 1), 120.9 (d, C-2), 118.9 (d, C 
-5), 116.5 (d, C-B), 103.6 (d, C- 1), 79.2 (d, C-3 ), 
78.4 (d, C- 5), 74.9 (d, C-Z), 71.1 (d, C-4), 622 
(t, C-6). 

3B -Hydroxyglutin-5-ene (10) : white powder, Go Hso O, 
EI-MS m/z (96):426 [M]' (18), 408 (21), 393 (5) , 274 
(100) , 259 (57), 245 (9), 205 (28) , 173 (23), 119 (43), 
109 (54) , 95 (72) , 69 (84), 55 (75) ; ' H-NMR (400 MHz, 
CDCL ) 6: 1.07, 1.04, 1.00, 0.95, 0.91, 0.90, 0.86, 
0.82, 0.81, 0.76 (each, 3H, s), 3.37 (1H, br s, H-3), 
5.52 (1H, d, J=4.8 Hz, H-5); ^C-NMR (100MHz, CDC- 
b): 18.1 (t, C- 1), 27.7 (t, C-2), 76.1 (d, C-3), 
40.5 (s, C-4), 141.6 (s, C-5), 121.6 (d, C- 6), 23.4 
(t, C-7), 47.3 (d, C-8), 34.6 (s, C-9), 49.6 (d, C- 
10), 32.9 (t, C-11), 30.2 (C-12) , 37.7 (s, C- 13), 39.1 
(s, C- 14), 34.5 (t, C- 15), 34.9 (t, C- 16), 29.9 (s, C 
-17), 42.9 (d, C-18) , 34.9 (t, C-19), 28.1 (s, C-20), 
31.9 (t, C-21), 39.1 (t, C- 22), 28.8 (q, C-23), 25.2 
(q, C-24), 16.0 (q, C-25), 18.1 (q, C-26), 18.2 (q, C 
-27), 32.2 (q, C-28), 31.9 (q, C-29), 34.3 (q, C- 
30) . 

Diosgenin 3-O-a -L-rhamnopyranosyl (1 2)-[a -L-ara- 
binofueranosyl (1 > 3 ) ] -B -D-glucopyranoside (11): white 
powder, Cj, Ho Ois , negative FAB-MS m/z (96): 853 [M- 
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H]' (100), 721 (14), 691 (18), 479 (11), 447 (24), 411 
(39); 'H-NMR (400 MHz, C5DSN) 6: 6.30 (1H, br s, H- 
1"), 5.31 (1H, d, J2 4.7 Hz, H-6), 4.98 (1H, d, J=3.7 
Hz, H- 9), 4.96 (1H, d, J2 5.7 Hz, H-1’), 3.59 (1H, 
brd, J210.7 Hz, H-2@), 3.51 (IH, dd, J= 10.7, 10.8 
Hz, H-2@), 4.63 (1H, dd, J=3.3, 9.3Hz, H-3), 1.78 
(3H, d, /2 6.3 Hz, H-6), 1.14 (1H, d, J=6.9 Hz, H- 
21), 1.05 (3H, s, H- 19), 0.83 (3H, s, H- 18), 0.70 
(3H, d, J2 5.0 Hz, H-27) ; © C-NMR (100 MHz, C;D;N) 
5: 37.6 (t, C-1), 319 (t, C-2), 77.8 (d, C-3), 39.0 
(t, C-4), 140.8 (s, C-5), 121.9 (d, C-6), 32.3 (t, C- 
7), 31.7 (d, C- 8), 50.3 (d, C-9), 37.2 (s, C-10), 21.2 
(t, C-11), 39.0 (t, C-12), 40.5 (s, C-13), 56.7 (d, C 
-14), 30.2 (t, C-15), 81.2 (d, C-16), 62.9 (d, C- 17), 
19.5 (q, C- 18), 16.4 (q, C- 19), 42.0 (d, C-20), 15.1 
(q, C-21), 109.3 (s, C- 22), 32.4 (t, C-23), 29.3 (t, C 
-24), 30.7 (d, C-25), 66.9 (t, C-26), 17.4 (q, C- 
27) , Gle: 100.2 (C- 1 ), 78.1 (C-2), 77.9 (C-3)) , 76.8 
(C-4 ), 77.0 (C-5 ), 62.6 (C-6 ), Rha: 102.0 (C- I^), 
72.6 (C-Z), 72.9 (C -3 ), 74.2 (C -4 ), 69.6 (C- 5^); 
18.7 (C- 6), Ara: 109.7 (C-19), 82.8 (C-2) , 77.5 (C 
- 3), 86.7 (C-49), 61.4 (C-30) . 
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